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(54) VELOCITY CONTROLLER OF DC BRUSHLESS MOTOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent breakdown by an 
excessive current of a semiconductor switching element to 
drive a brushless motor without use of a complicated 
s ^current control system. 

1 5 SOLUTION: An induced voltage detecting section 5 obtains 

a position detecting signal of a rotor and a power feeding 
coil switching section 6 sequentially switches a stator coil. 
Moreover, a velocity variation control section 7 detects 
velocity variation during rotation of motor 1 from the 
position detecting signal and also obtains amount of change 
of voltage applied to the motor 1 during rotation to control 
velocity variation depending on a current detected by a 
motor operation current detecting section 8. Next, an 
average velocity control section 10 compares a moor average 
velocity calculated from the position detecting signal with a 
command from a velocity command section 9 to obtain an 
average application voltage of motor 1 during rotation. In 
addition, an application voltage varying section 11 varies 
the average application voltage of motor and also varies momentary application voltage of 
motor obtained in the velocity variation control section 7 to determine the application voltage 
of motor. A drive signal generating section 12 generates a drive signal of a semiconductor 
switching element group 3 to driven the motor 4 based on the application voltage obtained as 
explained above. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While having two or more stator windings arranged so that rotating magnetic field may be given 
to this rotator at the time of the rotator and energization which have the permanent magnet of two or more 
poles, energizing to some stator windings of two or more of these stator windings and obtaining rotating 
magnetic field Detect change of the induced voltage produced by the revolution of a rotator in the stator 
winding which is not energized, and a location detecting signal is obtained. The stator winding energized 
based on this location detecting signal is switched one by one. In DC brushless-motor control unit 
accomplished so that the rotator velocity turbulence under rotator 1 revolution might be controlled and the 
applied voltage to a stator winding might be changed during rotator 1 revolution The speed regulating device 
of DC brushless motor characterized by embracing the detected motor operation current and reducing the 
amount of electrical-potential-difference modification under rotator 1 revolution when a motor operation 
current detection means is established and a predetermined value is reached. 

[Claim 2] While having two or more stator windings arranged so that rotating magnetic field may be given 
to this rotator at the time of the rotator and energization which have the permanent magnet of two or more 
poles, energizing to some stator windings of two or more of these stator windings and obtaining rotating 
magnetic field Detect change of the induced voltage produced by the revolution of a rotator in the stator 
winding which is not energized, and a location detecting signal is obtained. The stator winding energized 
based on this location detecting signal is switched one by one. In DC brushless-motor control unit 
accomplished so that the rotator velocity turbulence under rotator 1 revolution might be controlled and the 
applied voltage to a stator winding might be changed during rotator 1 revolution The speed regulating device 
of DC brushless motor characterized by responding to the average applied voltage and reducing the amount 
of electrical-potential-difference modification under rotator 1 revolution when the average applied voltage to 
the stator winding under rotator 1 revolution reaches a predetermined value. 

[Claim 3] While having two or more stator windings arranged so that rotating magnetic field may be given 
to this rotator at the time of the rotator and energization which have the permanent magnet of two or more 
poles, energizing to some stator windings of two or more of these stator windings and obtaining rotating 
magnetic field Detect change of the induced voltage produced by the revolution of a rotator in the stator 
winding which is not energized, and a location detecting signal is obtained. The stator winding energized 
based on this location detecting signal is switched one by one. In DC brushless-motor control unit 
accomplished so that the rotator velocity turbulence under rotator 1 revolution might be controlled and the 
applied voltage to a stator winding might be changed during rotator 1 revolution The speed regulating device 



of DC brushless motor charactei^^l by preparing the maximum applyin|^>ltage under rotator 1 revolution 
according to the detected motor operation current when a motor operation current detection means is 
established and a predetermined value is reached. 

[Claim 4] While having two or more stator windings arranged so that rotating magnetic field may be given 
to this rotator at the time of the rotator and energization which have the permanent magnet of two or more 
poles, energizing to some stator windings of two or more of these stator windings and obtaining rotating 
magnetic field Detect change of the induced voltage produced by the revolution of a rotator in the stator 
winding which is not energized, and a location detecting signal is obtained. The stator winding energized 
based on this location detecting signal is switched one by one. In DC brushless-motor control unit 
accomplished so that the rotator velocity turbulence under rotator 1 revolution might be controlled and the 
applied voltage to a stator winding might be changed during rotator 1 revolution The speed regulating device 
of DC brushless motor characterized by preparing the maximum applying voltage under rotator 1 revolution 
according to average applied voltage when the average applied voltage to the stator winding under rotator 1 
revolution reaches a predetermined value. 

[Claim 5] The speed regulating device of DC brushless motor according to claim 3 or 4 characterized by 
setting up so that it may decrease with the maximum applying voltage under rotator 1 revolution to the 
increment in the average applied voltage under rotator 1 revolution. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention switches the stator winding which energizes the induced voltage 
which has the permanent magnet of two or more poles, and produces by the revolution of a rotator based on 
the location detecting signal detected and obtained one by one, and relates to the speed regulating device of 
the load which changes [ be / it / under / 1 revolution / of a brushless motor / setting ] with periodicity, for 
example, the DC brushless motor suitable for driving the compressor of an air conditioner, in the control 
device of the brushless motor which carries out adjustable [ of the electrical potential difference impressed 
to a stator winding ], and controlled the rate of a rotator. 
[0002] 

[Description of the Prior Art] As such a conventional technique, the thing of a publication is in a Japanese 
Patent Publication No. 6 1 No. 48916 official report. A thing given in the above-mentioned official report is 
the speed regulating device which corrects the current data or electrical-potential-difference data which was 
carried out, and which was set up for every section, and corrected n n division data in the motor 1 revolution 
n division so that n division of the predetermined period of the load which joins DC brushless motor may be 
carried out and it may become equal about the rate of the divided adjacent section. 

[0003] In the part where the load under brushless-motor 1 revolution is small, electrical-potential-difference 
data or current data is decreased, and it is made for the load under brushless-motor 1 revolution to make 
electrical-potential-difference data or current data increase in a thing given in the above-mentioned official 
report in a large part. 

[0004] However, it is the motor which performs such control, for example, there is fluctuation of the load 
under 1 revolution like the compressor of an air conditioner. And when driving what the difference of a load 
effect in the time of a low-speed revolution (the range of a motor rotational frequency is operation by about 
3000 or less rpm) produces greatly In the part to which electrical-potential-difference data or current data is 
made to increase, there is a possibility that the current protection for preventing the current protection for 



preventing destruction of the sol^^tate-switching component which dri^^^k brushless motor, or 
demagnetization of the permanent magnet of a brushless-motor rotator may work. 

[0005] Although control becomes complicated, in order to control the current itself by the speed regulating 
device which corrected current data, it is comparatively easy to avoid current protection. On the contrary, in 
the speed regulating device which corrected electrical-potential-difference data, although current detection 
equipment was not needed but control was comparatively easy, since the current was decided as a result of 
having controlled the electrical potential difference, there was a problem of becoming easy to commit 
current protection. 
[0006] 

[The technical problem which invention will solve and to carry out] This invention is made in order to solve 
the above-mentioned trouble, and it aims at offering the speed regulating device of DC brushless motor 
which can prevent **** by the excess current of the permanent magnet of a brushless-motor rotator while it 
can prevent destruction by the excess current of the solid-state-switching component which drives a 
brushless motor, without needing the complicated current control system which controls the motor current 
under rotator 1 revolution. 
[0007] 

[Means for Solving the Problem] The speed regulating device of DC brushless motor concerning claim 1 of 
this invention While having two or more stator windings arranged so that rotating magnetic field may be 
given to this rotator at the time of the rotator and energization which have the permanent magnet of two or 
more poles, energizing to some stator windings of two or more of these stator windings and obtaining 
rotating magnetic field Detect change of the induced voltage produced by the revolution of a rotator in the 
stator winding which is not energized, and a location detecting signal is obtained. The stator winding 
energized based on this location detecting signal is switched one by one. In DC brushless-motor control unit 
accomplished so that the rotator velocity turbulence under rotator 1 revolution might be controlled and the 
applied voltage to a stator winding might be changed during rotator 1 revolution When a motor operation 
current detection means is established and a predetermined value is reached, it constitutes so that the 
detected motor operation current may be embraced and the amount of electrical-potential-difference 
modification under rotator 1 revolution may be reduced. 

[0008] When the load which detects a motor operation current and is applied to a motor according to that 
motor current is distinguished and that motor operation current reaches a predetermined value by this The 
overcurrent of a motor current is controlled by decreasing the amount of modification of the motor applied 
voltage changed in order to lose the rotator velocity turbulence under rotator 1 revolution, and making it 
motor applied voltage not increase superfluously. While being able to prevent destruction by the excess 
current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, 
demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can be 
prevented. 

[0009] The speed regulating device of DC brushless motor concerning claim 2 of this invention While 
having two or more stator windings arranged so that rotating magnetic field may be given to this rotator at 
the time of the rotator and energization which have the permanent magnet of two or more poles, energizing 
to some stator windings of two or more of these stator windings and obtaining rotating magnetic field Detect 
change of the induced voltage produced by the revolution of a rotator in the stator winding which is not 
energized, and a location detecting signal is obtained. The stator winding energized based on this location 
detecting signal is switched one by one. In DC brushless-motor control unit accomplished so that the rotator 
velocity turbulence under rotator 1 revolution might be controlled and the applied voltage to a stator winding 
might be changed during rotator 1 revolution When the average applied voltage to the stator winding under 
rotator 1 revolution reaches a predetermined value, it constitutes so that it may respond to the average 
applied voltage and the amount of electrical-potential-difference modification under rotator 1 revolution 
may be reduced. 

[0010] When the load applied to a motor with motor applied voltage is distinguished and that motor applied 
voltage reaches a predetermined value by this The overcurrent of a motor current is controlled by decreasing 
the amount of modification of the motor applied voltage changed in order to lose the rotator velocity 
turbulence under rotator 1 revolution, and making it motor applied voltage not increase superfluously. While 
being able to prevent destruction by the excess current of the solid-state-switching component which drives 
a brushless motor, without needing the complicated current control system which controls the motor current 



under rotator 1 revolution, dem^^tization by the excess current of the j^phanent magnet of a 
brushless-motor rotator can be prevented. 

[001 1] The speed regulating device of DC brushless motor concerning claim 3 of this invention While 
having two or more stator windings arranged so that rotating magnetic field may be given to this rotator at 
the time of the rotator and energization which have the permanent magnet of two or more poles, energizing 
to some stator windings of two or more of these stator windings and obtaining rotating magnetic field Detect 
change of the induced voltage produced by the revolution of a rotator in the stator winding which is not 
energized, and a location detecting signal is obtained. The stator winding energized based on this location 
detecting signal is switched one by one. In DC brushless-motor control unit accomplished so that the rotator 
velocity turbulence under rotator 1 revolution might be controlled and the applied voltage to a stator winding 
might be changed during rotator 1 revolution When a motor operation current detection means is established 
and a predetermined value is reached, it constitutes so that the maximum applying voltage under rotator 1 
revolution may be prepared according to the detected motor operation current. 

[0012] When the load which detects a motor operation current and is applied to a motor according to that 
motor current is distinguished and that motor operation current reaches a predetermined value by this The 
overcurrent of a motor current is controlled by restricting the amount of modification of the motor applied 
voltage changed in order to lose the rotator velocity turbulence under rotator 1 revolution, and making it 
motor applied voltage not increase superfluously. While being able to prevent destruction by the excess 
current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, 
demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can be 
prevented. 

[0013] The speed regulating device of DC brushless motor concerning claim 4 of this invention While 
having two or more stator windings arranged so that rotating magnetic field may be given to this rotator at 
the time of the rotator and energization which have the permanent magnet of two or more poles, energizing 
to some stator windings of two or more of these stator windings and obtaining rotating magnetic field Detect 
change of the induced voltage produced by the revolution of a rotator in the stator winding which is not 
energized, and a location detecting signal is obtained. The stator winding energized based on this location 
detecting signal is switched one by one. In DC brushless-motor control unit accomplished so that the rotator 
velocity turbulence under rotator 1 revolution might be controlled and the applied voltage to a stator winding 
might be changed during rotator 1 revolution When the average applied voltage to the stator winding under 
rotator 1 revolution reaches a predetermined value, it constitutes so that the maximum applying voltage 
under rotator 1 revolution may be prepared according to average applied voltage. 

[0014] When the load applied to a motor with motor applied voltage is distinguished and that motor applied 
voltage reaches a predetermined value by this The overcurrent of a motor current is controlled by restricting 
the amount of modification of the motor applied voltage changed in order to lose the rotator velocity 
turbulence under rotator 1 revolution, and making it motor applied voltage not increase superfluously. While 
being able to prevent destruction by the excess current of the solid-state-switching component which drives 
a brushless motor, without needing the complicated current control system which controls the motor current 
under rotator 1 revolution, demagnetization by the excess current of the permanent magnet of a 
brushless-motor rotator can be prevented. 

[0015] The speed regulating device of DC brushless motor concerning claim 5 of this invention While 
having two or more stator windings arranged so that rotating magnetic field may be given to this rotator at 
the time of the rotator and energization which have the permanent magnet of two or more poles, energizing 
to some stator windings of two or more of these stator windings and obtaining rotating magnetic field Detect 
change of the induced voltage produced by the revolution of a rotator in the stator winding which is not 
energized, and a location detecting signal is obtained. The stator winding energized based on this location 
detecting signal is switched one by one. In DC brushless-motor control unit accomplished so that the rotator 
velocity turbulence under rotator 1 revolution might be controlled and the applied voltage to a stator winding 
might be changed during rotator 1 revolution When a motor operation current detection means is established 
and a predetermined value is reached, or when the average applied voltage to the stator winding under 
rotator 1 revolution reaches a predetermined value Corresponding to the detected motor operation current, 
according to average applied voltage, the maximum applying voltage under rotator 1 revolution is prepared, 
and it constitutes so that it may decrease with this maximum applying voltage to the increment in the 
average applied voltage under rotator 1 revolution and may set up. 



[0016] When the load applied td^Pnotor with the detected motor current^pnotor applied voltage is 
distinguished and a motor current or motor applied voltage reaches a predetermined value by this While 
restricting the amount of modification of the motor applied voltage changed in order to lose the rotator 
velocity turbulence under rotator 1 revolution The overcurrent of a motor current is controlled by making it 
motor applied voltage not increase superfluously by making limiting value of the amount of modification 
small with the increment in a motor current or motor applied voltage. While being able to prevent 
destruction by the excess current of the solid-state-switching component which drives a brushless motor, 
without needing the complicated current control system which controls the motor current under rotator 1 
revolution, demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can 
be prevented. 
[0017] 

[Embodiment of the Invention] The example of this invention is explained based on a drawing. 
Control-block drawing of the example of this invention which relates to drawing 1 at claim 1 is shown. It is 
rectified by the rectifier circuit 2, and connects with the three-phase-circuit DC brushless motor 4 (it is 
hereafter described as a motor) through the solid-state-switching elements 3 by which three-phase-circuit 
bridge connection was carried out, and AC power supply 1 is driving the pulsating load which changes [ be / 
it / under / motor 1 revolution / setting ] with periodicity, for example, the compressor of an air conditioner. 
[0018] In the induced voltage detecting element 5, change of induced voltage was detected from each motor 
terminal, the location detecting signal of a rotator has been obtained, and the stator winding energized based 
on the location detecting signal of a rotator which may have had change of induced voltage detected from 
each motor terminal in the induced voltage detecting element 5 is switched one by one in the energization 
coil change-over section 6. 

[0019] Moreover, in the velocity turbulence control section 7, while detecting the velocity turbulence under 
motor 1 revolution from said location detecting signal, the amount of modification of the motor applied 
voltage under motor 1 revolution which controls the velocity turbulence according to the current detected by 
the motor operation current detecting element 8 is calculated. 

[0020] Next, in the mean velocity control section 10, the command of the motor mean velocity computed 
from said location detecting signal and the rate command section 9 is compared, and the average applied 
voltage of motor 1 revolution is called for. 

[0021] Furthermore, in the applied- voltage modification section 1 1, while a change of motor average applied 
voltage called for by the mean velocity control section 1 0 by the command of motor mean velocity and the 
rate command section 9 is made, a change by the motor instant applied voltage called for by the velocity 
turbulence control section 7 is made, and the motor applied voltage supplied to a motor is determined. 
[0022] And in the driving signal creation section 12, based on the stator winding and motor applied voltage 
which were obtained by doing in this way and to energize, the driving signal of the solid-state-switching 
elements 3 is created, and the motor 4 is driven. 

[0023] Drawing 3 explains modification of the applied voltage under motor 1 revolution. It will motor 1 be 
under revolution, and since it compares with the motor load torque 26 in the acceleration region 27, and 
motor generating torque becomes large, it compares with the motor load torque 26 in the slowdown region 
28 and motor generating torque becomes small when a motor load with the pulsating period 24 is driven 
with the fixed applied voltage 25, the velocity turbulence of a rotator will arise. 

[0024] Then, in the acceleration region 27, the motor applied voltage 25 was decreased so that a rotator 
might not accelerate, the motor applied voltage 25 was made to increase, the applied voltage 29 after 
electrical-potential-difference amendment was obtained so that a rotator might not slow down, rotator 
velocity turbulence is detected and the velocity turbulence of a rotator is controlled in the slowdown region 
28 by operating a motor with the applied voltage 29 after the electrical-potential-difference amendment. 
[0025] Drawing 4 explains modification of the applied voltage under motor 1 revolution according to the 
current detected by the motor operation current detecting element 8. Like the above-mentioned, the average 
applied voltage 33 under motor 1 revolution is changed, and the applied voltage 30 after 
electrical-potential-difference amendment is called for. The difference of the average applied voltage 33 and 
the applied voltage 30 after electrical-potential-difference amendment is the amount of applied-voltage 
modification here. 

[0026] And when the current which operated the motor with the applied voltage 30 after the called-for 
electrical-potential-difference amendment, and was detected by the motor operation current detecting 
element 8 when the current detected by the motor operation current detecting element 8 had not reached a 



predetermined value has reache<^Pe predetennined value, it is [ current /^Ptection ] VADJ about ASET and 
the amount of applied-voltage modi fication in A and a predetermined current value. Then, the following 
relational expression, [0027] 
[Equation 1] 

VADJ =VADJ x [l-(A-ASET) /ASET] .... (b) 

Amended amount VADJ of applied-voltage modification which was alike, and was followed and calculated 
A motor is operated with the applied voltage 32 after the amount reduction of modification to depend. 
However, in the case of VADJ <0, it treats with VADJ =0. 

[0028] Thereby, for motor applied voltage, the amount of electrical-potential-difference modification is 
VADJ. It becomes what became and approached the average applied voltage 33, and the further increment 
in the motor current in the increment castle 31 in a motor current where motor applied voltage rises is 
controlled. 

[0029] Drawing 5 explains setting out of the predetermined motor operation current at the time of reducing 
the amount of applied-voltage modification under motor 1 revolution. The axis of abscissa of drawing 5 is 
Nl - N2, when it is a motor rotational frequency and operates the compressor of an air conditioner as a load. 
It is the range of about 500 to 9000 rpm, and an axis of ordinate is a motor operation current or motor 
average applied voltage. 

[0030] And this invention targets the phenomenon at the time of operation by about 3000 or less rpm for the 
range of a motor rotational frequency. What is necessary is just to set a predetermined motor operation 
current to the larger current value 35, for example, the current value which are the amount reduction 
conditions of modification of the amount of applied- voltage modification, than the current value 34 
corresponding to the motor rating which performs operation control, without reducing the amount of 
applied-voltage modification under motor 1 revolution. 

[0031] in this waty, when the load which detects a motor operation current and is applied to a motor 
according to the motor current is distinguished and the motor operation current reaches a predetermined 
value The overcurrent of a motor current is controlled by decreasing the amount of modification of the 
motor applied voltage changed in order to lose the rotator velocity turbulence under rotator 1 revolution, and 
making it motor applied voltage not increase superfluously. While being able to prevent destruction by the 
excess current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, 
demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can be 
prevented. 

[0032] Control-block drawing of the example of this invention concerning claim 2 is shown in drawing 2 . 
the solid-state-switching elements to which AC power supply was carried out for 13, and three-phase-circuit 
bridge connection of a rectifier circuit and 15 was carried out for 14, and 16 — a three-phase-circuit DC 
brushless motor and 17 — an induced voltage detecting element and 18 — the energization coil change-over 
section and 19 — a velocity turbulence control section and 20 — the rate command section and 21 — a mean 
velocity control section and 22 — the applied- voltage modification section and 22 — driving signal creation 
******. Here, it is the same as that of the example which should explain about the actuation in the velocity 
turbulence control section 19, and was shown in drawing 1 about each actuation of those other than this, and 
explanation is omitted. 

[0033] In the velocity turbulence control section 19, while detecting the velocity turbulence under motor 1 
revolution from the location detecting signal obtained by the induced voltage detecting element 1 7, the 
amount of modification of the motor applied voltage under motor 1 revolution which controls the velocity 
turbulence according to the motor average applied voltage obtained by the mean velocity control section 21 
is calculated. The difference of the average applied voltage 33 and the applied voltage 30 after 
electrical-potential-difference amendment is the amount of applied-voltage modification here. 
[0034] Drawing 4 explains modification of the applied voltage under motor 1 revolution according to the 
motor average applied voltage obtained by the mean velocity control section 21 . When the applied voltage 
under motor 1 revolution was changed, the applied voltage 30 after electrical-potential-difference 
amendment was obtained, a motor is operated with the applied voltage 30 after the obtained 
electrical-potential-difference amendment when motor average applied voltage has not reached a 
predetermined value, and motor average applied voltage has reached the predetermined value, it is [ applied 
voltage / motor average ] VADJ about VSET and the amount of applied- voltage modification in V and a 
predetermined electrical-potential-difference value. Then, the following relational-expression (b), [0035] 



[Equation 2] 

V'ADJ=VADJ x [l-(V-VSET) /VSET] .... (b) 

Amended amount V'ADJ of applied-voltage modification which was alike, and was followed and calculated 
A motor is operated with the applied voltage 32 after the amount reduction of modification to depend. 
However, in the case of V'ADJ <0, it treats with V'ADJ =0. 

[0036] Drawing 5 explains setting out of the predetermined motor average applied voltage at the time of 
reducing the amount of applied-voltage modification under motor 1 revolution. What is necessary is just to 
set predetermined motor average applied voltage to the larger electrical-potential-difference value 35, for 
example, the electrical-potential-difference value which are the amount reduction conditions of modification 
of the amount of applied-voltage modi fication, than the electrical-potential-difference value 34 
corresponding to the motor rating which performs operation control, without reducing the amount of 
applied- voltage modification under motor 1 revolution. 

[0037] in this way, when the load applied to a motor with motor applied voltage is distinguished and the 
motor applied voltage reaches a predetermined value The overcurrent of a motor current is controlled by 
decreasing the amount of modi fication of the motor applied voltage changed in order to lose the rotator 
velocity turbulence under rotator 1 revolution, and making it motor applied voltage not increase 
superfluously. While being able to prevent destruction by the excess current of the solid-state-switching 
component which drives a brushless motor, without needing the complicated current control system which 
controls the motor current under rotator 1 revolution, demagnetization by the excess current of the 
permanent magnet of a brushless-motor rotator can be prevented. 

[0038] The example of this invention concerning claim 3 is explained. It is the configuration same as 
control-block drawing as drawing 1 , when a detection current does not reach a predetermined current, 
operation control is carried out, without restricting the amount of modification of the applied voltage under 
motor 1 revolution which controls the velocity turbulence under motor 1 revolution, and when a detection 
current reaches a predetermined current, the amount of modification of the applied voltage under motor 1 
revolution is restricted. 

[0039] What is necessary is to set up, as drawing 5 explained setting out of a predetermined current, and just 
to make it the amount of applied-voltage modification not cross the suitable range to a motor average 
electrical potential difference according to the following relational expression (Ha) about a limit of the 
amount of applied-voltage modification. 
[0040] 
[Equation 3] 

Amount of applied- voltage modification <= motor average applied-voltage **alpha (alpha is a forward 
constant) .... (Ha) 

[0041] in this way, when the load which detects a motor operation current and is applied to a motor 
according to the motor current is distinguished and the motor operation current reaches a predetermined 
value The overcurrent of a motor current is controlled by restricting the amount of modification of the motor 
applied voltage changed in order to lose the rotator velocity turbulence under rotator 1 revolution, and 
making it motor applied voltage not increase superfluously. While being able to prevent destruction by the 
excess current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, 
demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can be 
prevented. 

[0042] The example of this invention concerning claim 4 is explained. It is the configuration same as 
control-block drawing as drawin g 2 , when motor average applied voltage does not reach a predetermined 
electrical potential difference, operation control is carried out, without restricting the amount of modification 
of the applied voltage under motor 1 revolution which controls the velocity turbulence under motor 1 
revolution, and when motor average applied voltage reaches a predetermined electrical potential difference, 
the amount of modification of the applied voltage under motor 1 revolution is restricted. 
[0043] What is necessary is to set up, as drawing 5 </A> explained setting out of a predetermined electrical 
potential difference, and just to carry out according to said relational expression (Ha) about a limit of the 
amount of applied- voltage modification . 

[00441 in this way, when the load applied to a motor with motor applied voltage is distinguished and the 
motor applied voltage reaches a predetermined value The overcurrent of a motor current is controlled by 
restricting the amount of modification of the motor applied voltage changed in order to lose the rotator 



velocity turbulence under rotato^P'evolution, and making it motor appli^P^oltage not increase 
superfluously. While being able to prevent destruction by the excess current of the solid-state-switching 
component which drives a brushless motor, without needing the complicated current control system which 
controls the motor current under rotator 1 revolution, demagnetization by the excess current of the 
permanent magnet of a brushless-motor rotator can be prevented. 

[0045] The example of this invention concerning claim 5 is explained. Operation control is carried out 
without restricting the amount of modification of the applied voltage under motor 1 revolution which is the 
configuration same as control-block drawing as drawing 1 or drawing 2 , and controls the velocity 
turbulence under motor 1 revolution when a detection current does not reach a predetermined current, or 
when motor average applied voltage does not reach a predetermined electrical potential difference. When a 
detection current reaches a predetermined current, or when motor average applied voltage reaches a 
predetermined electrical potential difference, the amount of modification of the applied voltage under motor 
1 revolution is restricted. 

[0046] What is necessary is to set up, as drawing 5 explained setting out of a predetermined current or a 
predetermined electrical potential difference, and just to carry out according to following 
relational-expression (d) or following (e) about a limit of the amount of applied- voltage modification. 
[0047] It is [ current / detection / current value / A and / predetermined ] VSET about V and a predetermined 
electrical-potential-difference value in ASET and motor average applied voltage. The relation will be [0048] 
if it carries out. 
[Equation 4] 

Amount of applied- voltage modification <=alphax [1 -(A- ASET) /ASET] (alpha>=0) ...(d) 
Or [0049] 
[Equation 5] 

Amount of applied- voltage modification <=alphax [l-(V-VSET) /VSET] (alpha>=0) ... (e) 
What is necessary is to come out, and for the amount of applied- voltage modification not to cross the 
suitable range to a motor average electrical potential difference, but to just be set up so that the range may 
narrow with the increment in a detection current or a motor average electrical potential difference so that it 
may be shown. However, in the case of amount <of applied-voltage modification 0, it treats with amount =of 
applied- voltage modification 0. 

[0050] in this way, when the load applied to a motor with the detected motor current or motor applied 
voltage is distinguished and a motor current or motor applied voltage reaches a predetermined value While 
restricting the amount of modification of the motor applied voltage changed in order to lose the rotator 
velocity turbulence under rotator 1 revolution The overcurrent of a motor current is controlled by making it 
motor applied voltage not increase superfluously by making limiting value of the amount of modification 
small with the increment in a motor current or motor applied voltage. While being able to prevent 
destruction by the excess current of the solid-state-switching component which drives a brushless motor, 
without needing the complicated current control system which controls the motor current under rotator 1 
revolution, demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can 
be prevented. 
[0051] 

[Effect of the Invention] Thus, the speed-control approach of DC brushless motor of this invention The load 
which detects a motor operation current and is applied to a motor according to the motor current is 
distinguished. When the motor operation current reaches a predetermined value, or when it distinguishes the 
load applied to a motor with motor applied voltage and the motor applied voltage reaches a predetermined 
value The amount of modification of the motor applied voltage changed in order to lose the rotator velocity 
turbulence under rotator 1 revolution is decreased. The overcurrent of a motor current is controlled by 
making it motor applied voltage not increase superfluously. While being able to prevent destruction by the 
excess current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, **** by the 
excess current of the permanent magnet of a brushless-motor rotator can be prevented. 
[0052] Moreover, the load which detects an operation current and is applied to a motor according to the 
motor current is distinguished. When the motor operation current reaches a predetermined value, or when it 
distinguishes the load applied to a motor with motor applied voltage and the motor applied voltage reaches a 
predetermined value The amount of modification of the motor applied voltage changed in order to lose the 
rotator velocity turbulence under rotator 1 revolution is restricted. Or the overcurrent of a motor current is 



controlled by making it motor aj^Jed voltage not increase superfluously^Pmaking small limiting value of 
the amount of modification of motor applied voltage. While being able to prevent destruction by the excess 
current of the solid-state-switching component which drives a brushless motor, without needing the 
complicated current control system which controls the motor current under rotator 1 revolution, 
demagnetization by the excess current of the permanent magnet of a brushless-motor rotator can be 
prevented. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Control-block drawing showing the example of this invention. 
[Draw ing 21 Control-block drawing showing other examples of this invention. 

[Drawing 3] Drawing showing the example of modification of the applied voltage under rotator 1 revolution. 
[Drawing 41 Drawing showing the example which reduces the amount of modification of the applied voltage 
under rotator 1 revolution. 

[Drawing 51 Drawing showing the example of setting out of a motor operation current and motor applied 
voltage. 

[Description of Notations] 

1 1 3 AC power supply 

2 14 Rectifier circuit 

3 15 Solid-state-switching elements 

4 1 6 Three-phase-circuit DC brushless motor 

5 17 Induced voltage detecting element 

6 1 8 Energization coil change-over section 

7 1 9 Velocity turbulence detecting element 

8 Motor Operation Current Detecting Element 

9 20 Rate command section 

1 0 21 Mean velocity control section 
12 23 Driving signal creation section 

24 Pulsating Period of Motor Load 

25 Motor Applied Voltage 

26 Motor Load Torque 

27 Acceleration Region 

28 Slowdown Region 

29 30 Applied voltage after electrical-potential-difference amendment 

31 Increment Region in Motor Current 

32 Applied Voltage after the Amount Reduction of Modification 

33 Average Applied Voltage 

34 Motor Rating 

35 The Amount Reduction Conditions of Modification 



[Translation done.] 
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* > fm+oMfflmmtc * *««*i»jtr * z t ^ , 

[0 042] »«3H4CC«4**9l§©lltt«l«:oCirsa 

mnmK&mnm^iEicmLtcm^c*:-* i h^cdep 

[0 043] Bf5e«EE«>»^«:oiir«H 5 t?tft§9L/c 
iu< H5£U En»a«BE^M«0»JIRK:oc^-CttHiriERIfi6 

S; (^) ccm^lQfimrt ctc^ 

[0 04 4] CHt, *-*EPft]«EK:J:9 J &-*K: 

ensnmjE^HS^ax [1- (a-a 5£T 

[0 04 9] * 

Eiflio*Eajat£ax [1- (v-v S£T 

tf<fcl>. fflU EPfa1IE^Mft<0<Di|§i^EPtaitE§£ 
MM=0iJR5 o 40 
[0050] cur, tfcffiLfc*-*****^** 

* s c > « * - 3? EnflomE^^offl cc 3 0 

^M*r€>^-^En»amEcD^MS^$ij|JS*r>5 & <h tec, 
*-^*a*4c^*-^EPJn«E©i«ra6c#t^iia 

CcVADLftC) J: 9 KIT SC it^t- *«i«<JP»Sflfe*W 
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[0 04 0] 

S*-*T*SEWWlBE±a (attjEOSft) • • ■ • <^> 

[0045] S»«3H5 K«**»98oasi««:-oiir« 
1 HIS^KOiiB^ttiMiSB-r**-^ 1 HIS* 

3Wf5E«aK:aiyyt»^«> u < *¥^EPJnnE# 

BrffiWEtcJiLfc^Cc^-df 1 H|£4JCDE|lftI«EO^ 
[0046] BRe*»ft4C»tt9fffi«EOH3ECCOt»r 



[0 04 8] 
[«4] 



) *A».T 

[«5] 



] <ai0) 



) -V 5ET ] (aiO) • • • <*) 

{SK J: i MB * B5itr * ^> G 
[0 05 1 ] 

EtcJ:0*-^{c^Sfi^*WJL/, ^cD^r-^EpftD 
l&f a«a»%Qc< T/c^CC^|gr^>^-^EPflpmE(D 

^ms^m^?^. *-*Eran«EWiaiBcci»fflotti» 
i us*©*- *«x«mt > &«iK«r*ttiimx«^ 



(7) 
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1 , 


1 3 




[0052] ttc m&mmz&mo^w^-zmmic 


2, 


1 4 






3, 


1 5 




jWffi&Dttfc* Lfctl^CC, Xtt*- £EP#0^1JEBcJ: 0 


4, 


1 6 






5, 


1 7 






6, 


1 8 






7, 


1 9 


BflSOMftttiSB 


mru xte*-ztm&i£<o&mm<DmmMt:'b$ < 10 


8 








9. 


2 0 






1 0 


. 2 1 






12,23 






24 






*^oiWJ«*«:J:Si^*|»±r*«i*Cc, ^> 


2 5 








2 6 
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ABM 




2 8 






[an «w<«W6«*«rw»^p 


2 9 


3 0 




[02 ] **W©ftoj»M*StiW»^n ^B. 20 


3 1 






[03] 0^iiPiii*<DEp»nmii(D^MP r ii^'ra o 


3 2 






[04 ] i iWE*©amn«EE©sai«**rs« 


33 






^■T0o 
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[05] ^-^aK«S^^-^EP»D«lEOR^CTS:* 
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